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(5^) METHOD AND DEVICE FOR DETECTING ONE BASE SUBSTITUTION SNP 
AND POINT MUTATION OF GENE AND DETECTION CHIP 



1 (S7)Abstract: 

PROBLEM TO BE SOLVED: To detect and 
analyze a large quantity of one 
base substitution SNP and point 
mutation with high sensitivity 
with a plurality of sample DNAs as 
a target- 

SOLUTION: A sample DNA is filled 
into a space part S in a chip 2 for 
detecting one base substitution 
SNP and point mutation of a gene-i 
where a number of gold electrodes 
fl are formed on a bottom surface 7 
of a closed space S and 
oligonucleotide ID made of a 
different gene arrangement! is fixed to the gold electrode fli 
and a common electrode lb is arranged so that it does not touch 
the gold electrode 6t a voltage is applied between the common 
electrode lb and the gold electrode At and a current is detected 
and a double-chain DNA subjected to hybridization is detected 
for analysis- 
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CLAIMS 



[[Claim(s)3 

[Claim 13 liiith sealed internal sky Mabe who makes Sample DNA 
restoration and removable Had the golden electrode of a large 
number which are the measurement poles formed in the base of 
this space sectioni and the common electrode which is a counter 
electrode arranged so that the above-mentioned golden 
electrode may not be contacted in the above-mentioned space 
section- It is the chip for detection of the a little salt 
radical permutation SNP of a genen and point mutation- To the 
above-mentioned golden electrode The chip for detection of the 
a little salt radical permutation SNP of a genei and point 
mutation characterized by a current being able to fix the PCR 
product or oligonucleotide which consists of a different gene 
sequencen to impress an electrical potential difference to the 
above-mentioned common electrode and the above-mentioned 
golden inter-electrode onei and to be detected- 



[Claim 21 Uith sealed internal sky llabe who makes Sample DNA 
restoration and removable The golden electrode of a large 
number which are the measurement poles formed in the base of 
this space section-i and the common electrode which is a counter 
electrode arranged so that the above-mentioned golden 
electrode may not be contacted in the above-mentioned space 
section-i It is the detection equipment of the a little salt 
radical permutation SNP of a gene-i and point mutation equipped 
with the measuring device which impresses an electrical 
potential difference to the above-mentioned common electrode 
and the above-mentioned golden inter-electrode onen and makes 
a current them detectable- To the above-mentioned golden 
electrode Detection equipment of the a little salt radical 
permutation SNP of a genen and point mutation characterized 
by being characterized by fixing the PCR product or 
oligonucleotide which consists of a different gene sequence- 
CClaim 31 Detection equipment of the a little salt radical 
permutation SNP of a gene according to claim Et and point 
mutation characterized by being constituted so that the 
above-mentioned building envelopes the above-mentioned golden 
electrodei and the above-mentioned common electrode are formed 
so that it may be contained in a detection chip-i the 
above-mentioned detection measuring device may be equipped 
with the above-mentioned detection chip free 01 attachment and 
detachment 1 and it can be connected electrically. 
[Claim m Detection equipment of the a little salt radical 
permutation SNP of a gene according to claim 2 or 3i and point 
mutation characterized by having changed the temperature of 
the above-mentioned detection chip using the Peltier device-i 
and making the temperature conditions of the above-mentioned 
hybridization controllable- 

[Claim SID It is filled up with DNA by which gene amplification 
was carried out to space circles according to claim Ei 3t or 
^ from Sample DNA or Sample DMA- Hake hybridization performi 
form a double strand chaini and it is filled up with the 
electrolyte which contains an electrochemistry activated 



molecule in the abo\/e-mentioned space circles after that- By 
controlling temperaturen combining an electrochemistry 
activated molecule with the above-mentioned double strandi and 
detecting the current value which impresses an electrical 
potential difference to the above-mentioned common electrode 
and the above-mentioned golden inter-electrode onei and flows 
The detection approach of the a little salt radical permutation 
SNP of a genei and point mutation characterized by detecting 
the a little salt radical permutation SNP and point mutation 
of Sample 1>NA- 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

CField of the Invention! This invention relates to detection 
equipment and detection chip equipment at the approach and list 
which detect the a little salt radical permutation SNP and 
point mutation of the gene whose analysis gene expression etc- 
detects the a little salt radical permutation SNP (single 
nucleotide poly nOFIZUnU: variety in people's genetic code) 
and point mutation of Gene DNAn and is enabled- 

inumi 

IDescription of the Prior ArtH In the a little salt radical 



permutation SNPi it is a little salt radical change of the base 
sequence said to be in one 2DDDbp(s) from Homo sapiens's DNA 
IDDDbpCs)-! and it is thought that forward Tsuneto and sick 
:ie4c:4c:ic««:ie:tc people have millions of I hundreds of thousands to 1 
SNP(s)i and the marker effective in the elucidation of a cause 
of a disease and prevention is expected- 

[□□□311 Point mutation is change of the a little salt radical 
of the base sequence in the gene which is already known-i the 
malfunction of the protein translated by this is seeni and it 
may become the cause of a disease- 

IDOOm as a means to detect the difference in the base sequence 
of Gene DNAn and to analyze the DNA sequence method 
(nucleotide sequence) and PCR-SSCP (Polymerase chain 
reaction-single stranded polymorphism) lawi the allele 
specific hybridization methodi the DNA chip methodi etc- are 
used - 

CD0DS]1 the DNA sequence method — Maxam Gilbert — law and 
Sanger (die deoxy) — although there is lawn as for currenti 
the dideoxy method is mainly used- After amplifying the field 
which wants to analyze a human gene by the PCR method (poly 
niRAZE chain reaction method) -i a sequence is performed using 
the primer set up in the primer used by the PCR methodi or 
Magnification DNAi and the gene sequence in this field is 
determined. By performing this actuation using a different 
sample DNAi the a little salt radical permutation SNP and point 
mutation of a gene are detected- 

CQDDbl PCR-SSCP (Polymerase chain reaction-single stranded 
polymorphism) — after law amplifies the field which wants to 
analyze a human gene by the PCR methodn it makes it a single 
strand by thermal denaturation-i and makes secondary structure 
(intramolecular hydrogen bond) form in each chain of the double 
stranded DNA which is performing electrophoresis in 
non-denaturalizing polyacrylamide geli and amplified this by 
the PCR method the secondary structure (intramolecular 
hydrogen bond) taken by the difference in a a little salt 
radical array — things a sake — electrophoresis distance 



— a difference detects the a little salt radical permutation 
SNP and point mutation of a gene- 

[00073 In an allele specific hybridization methodi after 
amplifying a field to analyze by the PGR method-i the PGR product 
or oligonucleotide probe of 20 base extent is created in the 
field of a membrane (nylon filter)! and hybridization of the 
sample DNA (detection DNA-ed) which carried out the indicator 
there by radioisotope 3SP etc- is carried out- By adjusting 
hybridization conditions-! such as temperature in that casei 
the difference of the reinforcement of radioisotope detects 
the a little salt machine nature SNP and point mutation of a 
gene • 

CDDDfl]] Although the DNA chip method is almost the same as an 
allele specific hybridization method theoretically-i the PGR 
product or oligonucleotide probe of ED base extent is arranged 
in a stationary phase (on a base)i and hybridization of the 
sample DNA (detection DNA-ed) which carried out fluorescent 
labeling there is carried out- By adjusting hybridization 
conditions-! such as temperature! the difference of 
fluorescence intensity detects the human a little salt radical 
permutation SNP and the point mutation of a gene- 
COOO'I]) 

CProblem(s) to be Solved by the Invention! In order to carry 
out the indicator of the DNA with radioisotope in the case of 
the hybridization in an allele specific hybridization methodi 
it is a problem that great costs have in handling and management 
of radioisotope. Moreover! if the indicator of the case of a 
DNA chip method is carried out by the f luorochrome-i since 
fluorescence will not be crowded with frequency sufficient for 
the big molecular structure of a fluorochrome for DNAt the 
fluorescence intensity of a fluorescent-labeling probe not 
being high and the fluorescence (fluorescence for a 
background) which the base of fading C of fluorescence Hi glassn 
etc. has further become a problem- 

CODlOni In order to solve such a troublen it is easyn fix probe 
DNA to an electrode as an approach of detect detection of the 



DNA hybridization which was excellent in sensibility-i and 
double stranded DNAi this probe DNA is make to react to the 
bottom of intercalator existence with Sample DNAi and the 
method of perform electrochemically detection of double 
stranded SNA and detection of a hybridization object is 
indicate ( JP-iT-EflflOfiDi A and the collection of the S7th 
analytical chemistry debate draftsn P137 mb [ -13fl or Hi 
reference ) • 

CODlll Howeveri the number of the mutation of the a little salt 
radical permutation SNP of a gene or a gene is immensei for 
example-i in order to create a a little salt radical permutation 
SNP map with a consistency (resolution) of ISKB in the case 
of Homo sapiens-i the a little salt radical permutation SNP of 
at least E million must be identified- lloreoveri there is very 
many point mutation of a gene related to a known disease. It 
is actually next to impossible by the conventional approach 
to analyze comprehensively a a little salt radical permutation 
and point mutation* 

[□DIED This invention can detect and analyze a lot of a little 
salt radical permutation SNP and point mutation for two or more 
samples DNA for the purpose of solving the above-mentioned 
conventional troublei i-e.i processing of a high throughput 
(high-speed mass) can be performed-! and-i moreover-i it provides 
high sensitivity with the identification equipment of 
detection-! the a little salt radical permutation SNP in which 
analysis is possible^ and point mutation* In shorti based on 
the principle which performs electrochemically detection of 
the double stranded DNA indicated by JPiT-EflflOflDi At and 
detection of a hybridization objecti it is going to realize 
this invention as detection / analysis equipment of the 
extensive and high sensitivity a little salt radical 
permutation SNP and point mutation- 
[[□□13]l 

Crieans for Solving the Problem!! With sealed internal sky Plabe 
who presupposes that restoration and removal of Sample DNA are 
possible for this invention in order to solve the 



above-mentioned technical problem Had the golden electrode of 
a large number which are the measurement poles formed in the 
base of this space sectioni and the common electrode which is 
a counter electrode arranged so that the above-mentioned 
golden electrode may not be contacted in the above-mentioned 
space section- It is the chip for detection of the a little 
salt radical permutation SNP of a gene-i and point mutation. 
To the above-mentioned golden electrode The PCR product or 
oligonucleotide which consists of a different gene sequence 
is being fixedi an electrical potential difference is 
impressed to the above-mentioned common electrode and the 
above-mentioned golden inter-electrode one-i and the chip for 
detection of the a little salt radical permutation SNP of a 
gene and point mutation characterized by a current being able 
to be detected is offered- 

CDD14]) Uith furthermoreT sealed internal sky Mabe who 
presupposes that restoration and removal of Sample DNA are 
possible for this invention in order to solve the 
above-mentioned technical problem The golden electrode of a 
large number formed in the base of this space section^ and the 
common electrode arranged so that the above-mentioned golden 
electrode may not be contacted in the above-mentioned space 
section-! It is the detection equipment of the a little salt 
radical permutation SNP of a genei and point mutation equipped 
with the measuring device which impresses an electrical 
potential difference to the above-mentioned common electrode 
and the above-mentioned golden inter-electrode one-i and makes 
a current them detectable- To the above-mentioned golden 
electrode The detection equipment of the a little salt radical 
permutation SNP of a gene and point mutation characterized by 
being characterized by fixing the PCR product or 
oligonucleotide which consists of a different gene sequence 
is offered- 

CDD1S]I It is good also as a configuration which forms the 
above-mentioned building envelopei the above-mentioned golden 
electrodei and the above-mentioned common electrode so that 



it may be contained in a detection chipi equips the 
above-mentioned detection measuring device uith the 
above-mentioned detection chip free IC attachment and 
detachment ]li and can connect it electrical ly - 
CDDlt]| The temperature of the above-mentioned detection chip 
is changed using a Peltier device-i and it is good also as 
control of the temperature conditions of the above-mentioned 
hybridization being possible- 

CDDl?]! Furthermore! it is filled up with DNA by which gene 
amplification was carried out to space circles from Sample DNA 
or Sample DNA in order that this invention may solve the 
above-mentioned technical problem, flake vibes RIDAIZESHON 
perform! form a double strand chaini and it is filled up with 
the electrolyte which contains an electrochemistry activated 
molecule in the above-mentioned space circles after that- By 
controlling temperaturei combining an electrochemistry 
activated molecule with the above-mentioned double strandi and 
detecting the current value which impresses an electrical 
potential difference to the above-mentioned common electrode 
and the above-mentioned golden inter-electrode onei and flows 
The detection approach of the a little salt radical permutation 
SNP of a gene and point mutation characterized by detecting 
the a little salt radical permutation SNP and point mutation 
of Sample DNA is offered- 

^Embodiment of the Invention! The gestalt of implementation 
of detection equipment and a detection chip is explained to 
the detection approach of the a little salt radical permutation 
SNP of the gene concerning this invention! and point mutationi 
and a list below with reference to a drawing based on an example. 
In drawing 1 i the detection equipment 1 of the a little salt 
radical permutation SNP of a gene and point mutation concerning 
this invention inserts the detection chip 2 and this detection 
chip E for hybridization! and consists of measuring devices 
3 whose analysis detect the double stranded DNA produced by 
hybridization! and is enabled- 



(CDDnH In drawing 5 t the detection chip 2 is formed as a chip 
of the shape of a card or a cassette of the ceramicsi 
synthetic-resin material-i etci and consists of the body 
section ^ and up covering S (shown by the fictitious outline 
in drawing) with which this body section M is equipped from 
the upper part- This detection chip 2 is formed in an acid and 
alkali with the ingredient which has resistance! and the thing 
transparent so that it can observe from the outside to carry 
out of especially the up covering S is desirable- 
CDD2D11 the body section ^ — the rectangular hollow t is mostly 
formed in the center- If the body section M is equipped with 
the up covering S and it is one by thisn the part of the hollow 
will serve as the sealed space section S- A golden spot is 
arranged on the base 7 of the space section Si i-e-i the base 
of a hollow tn in the shape of a matrixi and is vapor-deposited 
on it-i and the array-like golden electrode T which consists 
of many golden electrodes fl is formed in it- 
ICDD213 Although the enlarged drawing of the golden electrode 
a is shown in the right-hand side of drawing 2 i on the golden 
electrode fin the PCR product and SH-ized oligonucleotide 10 
which thiol-ized to the five prime end of an oligonucleotide! 
and introduced the sulfhydryl group into it are being fixed 
as shown by this enlarged drawing. Although an PCR product is 
double stranded DNAt this oligonucleotide that thiol-izes the 
five prime end of one chain-i and has introduced the sulfhydryl 
group has 20 - SO base **** die length-i and is being fixed on 
the golden electrode fl through the thiol group introduced into 
that end face* 

1002211 Many terminal terminals 12 are installed by the point 
11 of the detection chip 2- The golden electrode fl is combined 
with wiring 13i respectively i and the other end of this wiring 
is ****(ed) so that it may combine with each of the terminal 
terminal 12- 

CD02311 In addition! wiring to as opposed to C as shown in 
drawing ^ (a) 31 the golden electrode T the golden electrode 
fln as shown in drawingJt (b) although it is alike! respectively! 



and it may corrGspond-i one may connect at a time and you may 
connect with the terminal terminal ISi respectively It 
considers as the matrix wiring structure of connecting the 
golden electrode 1 arranged in the shape of an array to the 
lead wire of the length which approaches<i respectively -i and 
width as wiring of the shape of a grid which consists of much 
length used for the liquid crystal display etc-i and the 
horizontal lead wire m and IS- In this casei the end of the 
lead wire of length and width will be connected to the terminal 
terminal 12. 

CDOEm In this examplei the common electrode It which is a 
counter electrode is arranged in the location which does not 
touch the golden electrode T arranged in the shape of a matrix 
on the base of a hollow b- Hiring of the common electrode lb 
is formed of golden vacuum evaporationo like a golden electrode. 
The common electrode lb is ****(ed) so that it may connect with 
the terminal terminal 17 for common electrodes. Furthermoren 
the current value between each golden electrode and the 
common electrode lb which is a counter electrode is measured 
on the basis of the value of the reference electrode SA wired 
in the form which touches the space in a hollow b-i and has the 
structure where an exact current value is acquired for every 
measurement • 

CDD2S]I The injected holes Ifl and IT (refer to the important 
section enlarged drawing shown above C in drawing 5 3.) of the 
right and left which are open for free passage to a hollow b 
are formed in the both-sides section of the body section ^ of 
the detection chip 5-i and the up covering Si it is usually 
closed by the cap plug-i and a closed space S is formed. A cap 
is removed and the syringes 50 and El of DISUPOZARU can be 
inserted in these injected holes Ifl and IT. A solution can be 
poured in by this into the sealed space section S which is 
formed with a hollow b and the up covering Si or exchange and 
mixing of the solution in the space section S can be performed 
quickly - 

EODBbll The measuring device 3 has the insertion opening 22 



which inserts the detection chip 2- As drawing ^ (c) showsn 
it connects with the terminal terminal 17 for common electrodesn 
and each terminal terminal IS for golden electrodes-i and the 
circuit S3 which impresses an electrical potential difference 
between the terminal terminal I? for common electrodes and each 
terminal terminal IS for golden electrodes is arranged in the 
interior of the insertion opening SS- And when an electrical 
potential difference is impressed between the terminal 
terminal 17 for common electrodesn and each terminal terminal 
IS for golden electrodesn it considers as the configuration 
so that the current which flows between the common electrode 
It and each golden electrode & can be detected and measured 
with the detector SH in which it was prepared in the circuit 
S3- 

CD0S7ni The measurement data based on this detected current is 
digitized in the A-D-converter SS grade linked to a detector 
S^1 and is used as processed data-i such as analysis of a sample-i 
and identif ication-i with a personal computer Sb- Furthermore-i 
a measuring device 3 is equipped with the temperature control 
apparatus which consists of a Peltier device-i and it is- 
[□□San The a little salt radical permutation SNP of a gene and 
the operation of the detection equipment 1 of point mutation 
concerning this invention which consists of the above 
configurations are explained- Up covering is combined by one 
and the detection chip S is sealed by the body section 4* And 
as shown in drawing 3 i the solution which inserts syringes 
SQ and SI in injected holes Ifl and I'^-i and contains Sample DNA 
is poured in- 

EDDSTl In additionn Sample DNA uses the thing which decomposed 
DNA extracted from the living thing ingredient by DNase or 
sonicationi or DNA which amplified by PCR (polymerase chain 
reaction method) from the specific gene- These samples DNA 
denaturalize by heat treatment just before hybridization. 
|[DD3D]I As for DNA and Sample DNA of the PCR product which has 
a complementary base sequence mutually! or an oligonucleotiden 
addition of Sample DNA (condition of a single strand) of DNA 



(condition of a single strand) of the fixed PCR product or an 
oligonucleotide performs hybridization* Under the present 
circumstances-! the insertion opening 55 in a measuring device 
3 is inserted and equipped with the detection chip 5i and by 
the Peltier device equipped in the measuring device 3i 
temperature is controlled and it controls on the temperature 
conditions of hybridization - 

CQn31]l After this hybridization is performed! the detection 
chip E is extracted from a measuring device 3^ a penetrant 
remover is poured in with a syringe from one injected hole Ifli 
from the injected hole n of another sidei the liquid in the 
space section S is attracted! and the sample DNA which did not 
carry out hybridization is flushed and washed- 
CDD323 After performing such washingn the electrolytic 
solution containing an electrochemistry activated molecule is 
poured in into the space section S from injected holes Ifl and 
n with a syringe. An electrochemistry activated molecule does 
so the function to change electrical characteristics! such as 
resistance of double stranded DNAt by hybridization. This 
point is explained to JPi^-SaaDflD-iA at the detail- 
[□□33]l If a measuring device 3 is again equipped with the 
detection chip E which performed such processingi the terminal 
terminal 17 for common electrodes of the detection chip E and 
each terminal terminal IE for golden electrodes are connected 
to a potential circuit E3 and a weak electrical potential 
difference is applied between the common electrode lb and each 
golden electrode fii to the golden electrode fl connected with 
the double stranded DNA produced by hybr idization-i a feeble 
current will flow through a potential circuit E3 and the common 
electrode It- Temperature is controlled by the Peltier device 
equipped in the measuring device 3i and the current value in 
different temperature is measured- 

CQD3mi A current flows to the double stranded DNA after 
hybridization one by one by changing E as opposed to / as a 
measuring device 3 shows to drawing ^ (c) / the. terminal IS 
for each golden electrodes 1 the scan terminal S7 automatically! 



it is detected-i this detection result is changed into digital 
data by an A-D converter etci and it is accumulated in memory 
etc* as measurement data with a personal computer. 
Identification and analysis of Sample DNA are performed by this 
measurement data- For example^ the analysis and identification 
of Sample DNA are attained by comparing with the DNA data of 
the various kinds accumulated beforehand etc- 
[□□351 Next-i the example of an experiment of electrochemical 
detection equipments! such as base substitution of the gene 
concerning this invention and point mutationi is explained. 
[□□3b]l (Example 1 of an experiment) The example of an 
experiment of detection of the a little salt radical 
permutation SNP in the 7End codon of a gene pS3 is shown- It 
fixed by carrying out the spot of the oligonucleotide with the 
base sequence equivalent to two kinds of following poly mol 
FlZUnU (genetic polymorphism) to each golden electrode- 
pS3Pro (the 7Snd codon is Pro) 
pS3Arg (the 72nd codon is Arg) 

[□□37ni The after C thermal denaturation 1 hybridization 
reaction was performed for the PCR product which amplified the 
field containing DNA extracted to this from being C the 72nd 
codon of pS3 / Pro 1 forward Tsuneto's peripheral bloodi and 
the codon 72 which exists in the exon 4 of pS3 from this DNA. 
The current value change before and behind the hybridization 
of H7Q mV (Ag/AgCl reference electrode criteria) was measured 
at 2Q degrees as a measurement electrolytic solution in Q.I 
riAcOH-AcOK (pHS.b)-, □•111 KCli and □•□SmM NFc 
Current change of DNApS3Pro extracted from peripheral blood 
(X) Current change of S2/Cp53Arg (X) Current change of IS/lPCR 
product pS3Pro ('/.) Current change of bS^pS3Arg (X) 13'/. rOD3fl31 
Furthermore -I the 72nd codon of p53 performed the hybridization 
reaction for the PCR product which amplified the field 
containing DNA extracted from the peripheral blood of forward 
Tsuneto who is Arg-i and the codon 72 which exists in the exon 
^ of pS3 from this DNA similarly. 

Current change of DNApS3Pro extracted from peripheral blood 



(Z) Current change of MbXpS3Arg (Z) Current change of 17XPCR 
product pS3Pro C/.) Current change of S3XpS3Arg (X) IIX CDD3^]I 
The case of the base sequence which these current change 
matched completely-! and in the case of a mismatch-! the clear 
difference was accepted- 

[□□MDl (Example S of an experiment) The current values measured 
with the number of base exchange differ-! and the example of 
an experiment which showed that the amount of a mismatch could 
be measured by this is explained- It fixed by carrying out the 
spot of seven sorts of oligonucleotidesi dT2Qi dTlDdAdTT-i 
dTfldAMdTfi-, dAdTlT-. dA3dT17n dTndA-! and dT17dA3i to each 
golden electrode- The hybridization reaction was performed for 
dA5D to this- 

CDDMl]! The current value change before and behind 
hybridization was measured by 47DmV (Ag/AgCl reference 
electrode criteria) at ED degrees as a measurement 
electrolytic solution among D-l II AcOH-AcOK (pHS-b)-t D-in KCli 
and □.QSmll NFc. This measurement result is shown in Table 1- 
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|[□0^3]l The current change in Table 1 was change for which it 
depended on the amount of a mismatch base mostly- hlhen a 
mismatch existed especially in an endi a bigger change than 
Tm value was seen- At the conventional SSCP-i although such a 
system was undetectable-i it became clear for the first time 
by this technique. 

£DD4mD As mentioned above-i although the example explained 
detection equipment and a detection chip to the approach and 
list which detect the a little salt radical permutation SNP 



and point mutation of the gene concerning this inventionn it 
cannot be overemphasized that this invention is not limited 
to such an example and has the mode of various operations within 
the limits of the technical matter of a claim especially. 
[□□MS] 

[Effect of the Invention] Since detection equipment and 
detection chips are the above conf igurationsi it becomes 
possible to detect that high sensitivity is also about a lot 
of a little salt radical permutation SNP and point mutationi 
and to analyze for two or more samples DNAi at the approach 
and list which detect the a little salt radical permutation 
SNP and point mutation of the gene concerning this invention- 
CQ□^b]l thusT the detection equipment concerning this invention 
which can perform processing of high sensitivity and a high 
throughput (a high speed extensive) the gene in biology 
and the medicine fieldn and an expression it is a means 
effective in the analysis of correlation with a character istic - 
detection / analysis equipment of the a little salt radical 
permutation SNP and point mutation applied to this invention 
in specific genesi such as a drug metabolizing enzyme and an 
antioncogenei — it can use also for the field of gene diagnosis 
by analyzing- 

IC0D^73 For examplen with the detection equipment concerning 
this invention! since processing of high sensitivity and a high 
throughput (high-speed mass) is possible-! the Japanese a 
little salt radical permutation SNP and the data of point 
mutation can be collected-i the a little salt radical 
permutation SNP and point mutation relevant to the sick onset 
can be identified! and it can use for prevention of adult 
diseasesi such as cancer and hypertension-i etc- 



[Translation done - 31 



